ABSTRACT Arterial blood gas tensions, pH, and carboxyhaemoglobin were measured on 322 occasions in 165 patients and the actual oxygen saturation of the haemoglobin (Sao2) was compared with the ear oxygen saturation (SEo2) recorded during the arterial sampling with a Biox IIA ear oximeter. The overall agreement between SEO2 and Sao2 was good, with a mean difference in saturation (SEo2-Sao2) of + 1.5% (SD 3.0). The difference in saturation remained similar at all levels of arterial saturation observed and was unaffected by carboxyhaemoglobin concentration.
On four occasions (1% of readings), however, SEO2 and Sao2 differed by more than 10% and such occasional errors might be misleading in clinical practice.
The measurement of arterial oxygenation by ear oximetry has proved extremely useful; but the ear oximeter hitherto most widely used, the Hewlett Packard 47201A,' which operated on eight wavelengths, is no longer commercially available. An alternative, the Biox IIA ear oximeter, is available but it operates on two wavebands only. A previous study has compared these two oximeters directly;2 but the true accuracy of the Biox IIA ear oximeter can be assessed only by direct comparison with the saturation of arterial blood, and this has been done only with small numbers of samples.24 We have undertaken a comparison of oxygenation assessed by the Biox IIA and arterial oxygen saturation in a large series and have studied the effects of carboxyhaemoglobin on the accuracy of the ear oximeter.
Methods
We compared the saturation measured by the ear oximeter with that measured in simultaneously sam While overall the accuracy of the ear oximeter readings was adequate for clinical purposes, we would consider discrepancies more than 10% (of which there were four) unacceptable. Since the actual saturation calculated from the arterial samples agreed well with the independent measurement of saturation corrected for carboxyhaemoglobin by the CO-Oximeter, these discrepancies must be attributed to the ear oximeter. The ear oximeters, however, were used in accordance with the strictest instructions of the manufacturer and only by staff who had been trained in their use. Further, measurements were taken only when the ear oximeter readings were stable and when no error lights were showing. None of the subjects' ears were grossly abnormal. The four widely discrepant values came from four different patients and none of these patients showed discrepancies on another occasion. Examination of the 14 lesser discrepancies of (±+6-10%) showed that two patients each contributed two points and that one of these patients showed a
Comparison ofear oxygen saturation (SEo ) and actual arterial blood saturation (Sao) 
